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(54) HOLLOW YARN MEMBRANE FILTER 

(57)Abstract: 

PURPOSE: To prevent the damage of a hollow yarn and 
to perfomi effective backwashing, by a method wherein 
hollow yams are an-anged so that the length of each of 
the hollow yarns between both adhesive filling parts is so 
excessive as to satisfy a specific condition with respect 
to the interval between both adhesive filling parts. 
CONSTITUTION: In a hollow yarn membrane filter 2, the 
length LI of each of the hollow yarns 2a arranged in a 
slightly loosened state between upper and lower end 
adhesive filling parts 6 is set so that an excessive length 
AL satisfies the relation 0.01 ^AL/L1 ^0.04 (wherein A 
L=L1-L2) with respect to the distance L2 between both 
adhesive filling parts 6. By this method, the whirling-up of 
the hollow yarns 2a at the time of backwashing and the 

accompanying entanglement, bending or breakage can be prevented and, since the hollow 
yarns 2a are shaken properly, effective backwashing can be performed. Further, a solid 
component released at the time of backwashing is not accumulated in the hollow yarn 
membrane filter 2. Furthermore, a liquid effectively flows around the hollow yarns 2a 
positioned at a central part at the time of filtering. 
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FILTER 
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the ksclft of each cf tfK boOow yra betweea 
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aae2 icjtoxj:auic/(7!i>^<^»oK 
a««P2«a7«Ar92J^caaiic«A7«» 

tce?^sioitaa4>4iaaa7^ji^^^c 
tuxa^tata.' aaaaaaaxaaec 
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/^a6* cti«aii^i3$fcfi9i;,iii^jK2atf 
5si:ea^n>oafti);^c»«Ai:ft<p3a 
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a2Bc^jgir^dc« aaacMTfiv^eff 
^^acai»sa2«tfaeaaaat«^B(^ 
aaacjtoB0stfBi^a^ffn^m<^ 
Ta4, d5caT0C4:j»«aenK:. r9i» 
«aaiAL>oaA«t »ai:Lit«Actt. 

«s«a74iif^2.«4»i>ao<i»s«2assa< 
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way that both boadtcd cods opcfl, a bumnc scctviD^ 

the outer ciicnmfcfcsKe of the bondii^ aga4 iniii^ 

boodiiig agent, find the afbrenkl Im 

acrois a specified kngih; a bollow yam men^bme fihc^ 

(LI) of die hoUow yan bctwectt die afotcsaid IM hooding a^^ 

that ihcte k a specified flowess lei^ (AL) with icapea to die gap (U) between 

aforcsftd tM bonding agent filliog sectiona, and tl^ cxces 

fbUofwing cooditkuia: 

wfaece, 

LI : The length of the hollow yam anaoeod between the two bonding agent filTing 
sections 

L2: The gap between the two boMfing agent filling sections 
AL:(L1«U) 

3. Detailed Rwpianatinn of the Invention 
Objective of die Ittvcndoo 
Induttritl Field of Usage 

The pccacnt tnventioo leiatcs to a hofiow yam menibnttie later used in water 
tieatmentapperaoisrt in various types of plaota with die otj^ 
eltninastng solid poctions in die liipad to be treated. 

Conventional Art 

In general, die boihiw yam is a membrane of hollow cylindrical fi^ 
smaU holes on its sorfice sod whose outer dianetcr is appMMcbaat^ 0J~3 
Therslbre. k has benefits in diat the filtration aioi per unit cepacia 
tesistanco ts good. A fiber b ftfimed by bundHng many pieces of dw hollow ^ 
htfdening both cods widi icsia. which is a hooding agotf. This holloa 
filter IS used as a fikmdon device Ibr water ticatmem maraiusas. 

The stnicture of dib type of holtow yam iDCtBbmoe filtntioo device will be 
expinncd below whik icftniag to Rgure 5. Figun 5 is a ciosM^^ 
hollow yam membcane filtiaiioo device, whem caOoot I in die diagmm is die eo 
niaintiait The Interior of dib oootamerniaitt unit I is spGt nito to^ 
ifiapfaiagm 3, whete die lower ^aca is a filtiitioA chamber la, and die upper speoe is a 
piDccsaing fluid chamber IbL The hollow yam mcAfacane fikar 2 ta han^ down fiom 
die afiueaaid diaphiagm 3 widan d» afonaMd filtiaiion chamto 

USF 093061 
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hoMgwyammanbnne Oicf 2to»»tn»ctefe>»(t^^ pieces of hollow y«a 2a 

m boadled itlho QUtttckcomlbcnc* of • «w«mead«ar4. *od Ih^ 

ends ■» aeenitd by boMlmg iseBl filling jecikw «. aa^ 

niaraba* 7 tie insltlled wd jeaiwd lirom ooier eiicu^^ 

«-w*MshowntoF5gBiel.ihehollowy«i«emb«ielito 

coBtoHilkw i« copnected fa t<« Jtiges m « 

Ihe diMwrn b ihe coniKciii« lube «Weh U ii»ed wb« Ihi. i» *^ 

!StfrpR««l»gftach«nb«lbtocon««tedtolbeuK^ 

^ 13 Ub««eh«OBoe6led. Ad«*H,ff xdve l4Upj^^ 
flSd dfactog* pipe l3.Tbe fluid wbkhbMbee««ip|«ed 10 *^ 

dS«*« u ^*rub«-sd fhW supply pll« » 
fcspective pieces ofhotkmrysro 2a. 

tolho sfcioiMdeoofigiwtioh. wbeo lhedil&n«W 

taefcJS^pe»aoofa««eealtd lo pcrfbim « ope«ti^ 
wWehh-.SS^to«fice»ofU««pe<lWcjtec,^ 

ptessoriad 8«s for bMkwBliingU sinnJW'«^ 

n . Siwiltweooriy. . bubbUi« opeoiion u e«coled fi^^ 
me«b««efito2.Tl»iis..bubbtogpipel5«an««eabe^^ 
oionhf« 6to 2 vridim ibo rfbeoswd cotUMoer m«m mnl I. aod bi*^ 
(bmodtod- to«»cr luAoeof ihb bubbUog pipe 15. Tboofa^ 

««eiSto«sir supply 

SlSiSbLcbol«.l<.Tl»boU«»,«B«l««-fite 
S^^rl«ridbubbleslob»p««l»w«l^^ 

z2rfiothoco«.iBcrB«»««it I «'^i^pr^tJsi^rs^ 

dtorfwgm 3. snd * sba.rff vsho 20 is po-dooed rioi« sMd 

,ft«i!teslb»«idbiib^ 
ifillerl 



T»ee«n«tsitu.doobsocblh*wb,«b«kw.d»^ 

Saoslcng* should besellbrlheIa.glh(LI;.v.l«lsy^ 
taS-Bbdie g» «hicb is Ihe sfiKWMd U) of ihe 

tu« which w detomiiied ioo^^ 

Stow ysm 2. has 001 been iskai -uiio seeoooLCoinw^^ 
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cxcm knglb of apfmnimilcfy 5 pcneitt. 
picccsof hoOm yam 2b becoaie twisted then bort 
and Vackmifanv v«ie repefltod lld^ 
of a |X>lyincrk iii«tcfial» nd ht specific gi^^ 

the main c o n st itu e n t of the procosscd fluid, so the holbw ytm 2a iwtuxb um then bends 
and becomes damaged. As a ioeans of solving dKse ^ypea of pfoltaitf^ th^ 
which haa been sd to appfowimatriy S pciccnt as mcntiooed above* may be jlxutcoed oc 
diminatnd. However^ the following pcobkms occur wfacn such a method is adopted. 

I) Fioi. ii4iea the lange of oacillatioa of the hoilow ym 

is perfbniied is icstricted mote than is neoessaiy* it it impoaaibb 10 obtain « » 

biMliiig cflceL 

7) When the hollow yam merobnuK fitter 2 is bundled in tlio afoicsttd way in a condi tioa 
in which mnitlpie pieces ofhoHow yam 2a arc densely anapged, and the cxcesa length b 
decicftsed, the effeirts am such that the fhtid to be processed does o^ 
between the icspcuivcpkccsc>fboilow yam 2a, aod^therefort^ only the boii^ 
whkh b positioned the otSer cifctmifoctM of the hollow yam nembiane 6to 
piovided fbr fibialioa. Tbb b also indesiiabte ftom the standpoiot of filtc^^ 
efficbn^, and it itsidts ma phenomenon by which siilidpoitionadhcvBa only to the 
hollow jram 2a portioned at the outer cticumfbeoca 

3) Abo, wfacn baclwashingb executed, them b a piobtcmm that the solid poftw 
has been sepaiated by said backwashing accumulales among the pieces of 
and lemoval of the separated sotid potiion b not p er f otmcd effectively. Tins b boeauac^ 
tdtiinatdy« die flow chaiaciciisttcs among the plem of hollow yam 2a am poor because 
dte hollow yara 2a b densely atianged in die san>e way « the afiMcmentioticd2X and t^ 
excess fentfdi b shoit. 

Praiblaiis To Be Sidved By the invention 

In thb wqr» in coovwCional hoUow yam inetnbrase fihera» these hns not been 
sulScic m stiidy with tcspect to how to delctinineAeeaecss length, icstdtjngi^ 
problems. The pioaetd invcitfioa WIS deaigiied taldng dicae points into 
objective b to provide a hollow yam mcmhrane GIter equipped widian exceaa length 
which makes it pos»il»te to pcdkm efibctive bockwasfaiog w^ 
the hollow yam. 

Cottfigmllon of the Inveiition 

Means To PnkUcms 

In die context of a hoUow yam membnne filter in whidi nxulttpb pieces 
hoUow ym am bundled, GUtng and sccuiittg with bonding agent an perfm 
way that both bondM cads opci^ a bundb seeming oKflBbcr b installed and secure 
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the outer dromifatacc of Ihcbowfing*^ 
bofiding agert. and the «fbicsMd bonding 
acnw a ^»cdlied length; the Koilow ytm 0^ 

chaiacterized inthai the length (LI) ofthchottowyMbctweca the •facs^ 
boodfaiB agem filfing sec^ n ael so thitt ttm is a ^pedfied 
ic^cct to the fiV bct«m the afoicsMd tM bon&g agsnt fi^ 
excess length (AL) satisfies the followt^ 

whcic» 

LI: The knglhoflhc hollow yam arranged between the 

L3: The gap between the two hooding agent fining sections 
AL:(L1-L2) 

AotiflA 

Setting the excess length of the hollow yam within the aforesaid range cfifcctivoly 
sohm such problems u the drop in Che backwwhiogcffea which 
cxeesa loiglh bdng too smatl as it dtimnatea the beading and dam 
die twisdng of tho hothvw y «m wtnch 0CCW9 due to the oiccss length be 

An cmbodimem of the pccscm titvtntien will be exf^MBcd white lef^^ 
PigMwal through 4>Tbe same pottlOM as in die conventional example arc i^ 
Ite same callouts, and cxplanatioos of tlM pMtlooa have been omitl^ 
crosfMdonat dlagtam of the eonligindoa of the boOew yam membf^ 
the logth (L 1 ) of the hollow yn 2a anaaged between two bondbg agent 61^ 
Mtiona 6 « the top and bottom cada m a coaditkNi wUch b somewhat 
excess length (AL)widiiOJpect to die distaactt(L2) between dwalb^ 
agent fU6ng sections 6^ and dds excess kagdi(M4ttXtwillu^ 
^(fiULD^OM — .0) 

wbci^ 

LI : Tlie lei«liordw honow yam amnged between the two bomSng ag^ 

Srtef^bctwcai die two bomling agent filling secticos 
^(tl-L2) 
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llie raaooQ chst the oocnss k»gtb(AL) b lel ^ 
eKninaie both iho humM cffocU rcjuh^ 
hinttfttl dlbcts itaiittiiig from tbe 
belovy wUle idcfriag to Figjttict 3 and 4. 

Figm 3 sho«« the impoidM (H) of tlw 
Icagdi 0.1) of ihe botlcnv^m 3a on ihe boiia^ 
of the bottom ycro 2a (mong 1.000 pieces oTyvn) 00 tte 
dt«9«n, iwhm the pcopocticm of the excess 
the hoUow y arn 2n b 4 or IcM. IIm mm^ of pieces of Ik>Do^ 
scctkMi liave oocimed b extitmdy sroalL llicic^^ 
b set to 4 or 1es«, it b poanbte to e£tectivdy efimiDste ha^^ 
excess lengft bong Ittgc. The lower Knuc vahtt va^ 
Figyw4.Figm4sh(ws the piopoitioo(%) of Ae excess lai^ 
IcngAO-Oof thetiono«yam2aoB<lielioffizonSal a^ 
(solid poidoa volame separated by bsclcwmshmg Aeapttt^ 
the vcnicsJ axb. As we era seo fim Figure 4, v4icn the propoitto 
(AL) wiih respect to the Ictiglh (L I ) of the hollow yam 2a b I or tcai« backwash 
offidcncy qi^y detcrioiatcs. As ^lown in Figure X Ihb b bec^ 
the holkvw yam 2a to oscilUte to ecftain extcitf when bubbtiog b pexfbt^ 
|^ | p..^SfH y, mnA fM »ftBit ^mdoA geia Aakfto off bv said o scHi a tion . Moreovcs, tbo 
fbibwmg has been ofasemd Becaase movement of die hollow yam 2a b 
thsn b ueccssvy when the C3GCCSS length (AL) piopostion has 
fifarate doa not fkMv in die vieinity of fho holtow yam 3a o^ 
botlow yam membiane fdter i lasulling in only die outer dieumforwee portion of die 
hollow yam 2a being pwvkled for moadoo. Tbb may be obaerved ^ 
solid poitioo only adheres lo die holkyw yam 2a poaidoaed at die oute^ 
has abo bectt conlimied diat when a setting of less dm 1 b used siDndtaneous^ 
Uns. die soHdpottioo which has been icparBtcd during bickwaAm 
boltow ym incadifaae filter 2 snd camwt be cftcii^ 
propcation of die cKfseas le^gdi (At) vridi lespca to die lengdi (^^^ 
hai been pven n lower Gmit value of I. 

TlM above cmboduBoU b able to cxhtbtt die Ibtlowtng bcaete 

1) Fiist.»bpoasibleioaflb:dvdypi««igdiesilyadoow^ 
whnb 19 during backwasldag and theicfim becomes twisted a^ 

2) Abo, cflective backwashing becomes possilda due to d» bo^ 
an apfKopriate degree during backwashing. 

3) In addidoo^ die solid poctieii separated diving backwaafaing does o^ 
hollow yam membrane titter J. 
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4) Ab<i.lUl»tc floiiwcaWciitly ewnw^ 
sccdonof thcbollawyMU ra««l««nc mterlevcii 
pievert the «tui!ioo whewhy fUttidon b oiil^ 
I and to pmvide efibclive filtntioiL 



Benefits of the Invendon 



As explaiiwd in detail •bove»thitHighlhcho!lowfy«^ 

fitmilhc pwem liwentum. there « 

I wheidiy Ae hollo w ytm whiris lip end theidbw beoftow 

I ID provide elective bedcwashiBS. 



4. BrieTEupbiMlumof the Figufcs 



Rtmwi through 4 «iedii«p«it^«liiehjh»v . 
inveofioii, whav ngiin I b e fan* view of » hollow ifwmanfcwne filta; ««mo I » * 
fitmlvicwof shollow yam loembiw filter whtt 

ri««3 b achanctcristics dbgpn which shows changa ^ die number of place* in 

wWchbcm sections occur when dw cxceas leo|di of die ho^ 

b a diaiMabdca dtapam which shows changes In die hackwashing el^ 

excM tongdi of die hollowyam b ehangat and Rguro 5 bncioas^ecdonal db^ 

ahoUowyaromembtanelUtratlonappsratita. 

2 Hollow yam anemhisoe filler 

2m, Honowyam 

4 Support member 

6 Bonding agent fiifing a 
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Figgral 
'Pl9Be2 

I. Air 

Figuio3 

ThcmmAerofpiecaofbonowyambwhichbcBlsecti^ 
pioeca of hollow yam) (pima) 
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Ilia proportioa of excess length (AL) with 



Figim4 
3. 

Btdcwuiung cffickncy (solid portion voluMd stpantcd by badcwMhingfcaph g cd 
solid poition volume) (^) 

^- 1^ 
The loopoctioo of excess Icnglh iMth fBspect to 
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FifuvoS 
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